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Abstract 

Background: Colorectal cancer is an important public health problenn in Spain. Over the last decade, several regions 
have carried out screening programmes, but population participation rates remain below recommended European 
goals. Reminders on electronic medical records have been identified as a low-cost and high-reach strategy to increase 
participation. Further knowledge is needed about their effect in a population-based screening programme. The 
main aim of this study is to evaluate the effectiveness of an electronic reminder to promote the participation in 
a population-based colorectal cancer screening programme. Secondary aims are to learn population's reasons 
for refusing to take part in the screening programme and to find out the health professionals' opinion about the 
official programme implementation and on the new computerised tool. 

Methods/Design: This is a parallel randomised trial with a cross-sectional second stage. Participants: all the invited 
subjects to participate in the public colorectal cancer screening programme that includes men and women aged 
between 50-69, allocated to the eleven primary care centres of the study and all their health professionals. The 
randomisation unit will be the primary care physician. The intervention will consist of activating an electronic 
reminder, in the patient's electronic medical record, in order to promote colorectal cancer screening, during a 
synchronous medical appointment, throughout the year that the intervention takes place. A comparison of the 
screening rates will then take place, using the faecal occult blood test of the patients from the control and the 
intervention groups. We will also take a questionnaire to know the opinions of the health professionals. The main 
outcome is the screening status at the end of the study. Data will be analysed with an intention-to-treat approach. 
(Continued on next page) 
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(Continued from previous page) 

Discussion: We expect that the introduction of specific reminders in electronic medical records, as a tool to facilitate 
and encourage direct referral by physicians and nurse practitioners to perform colorectal cancer screening will mean an 
increase in participation of the target population. The introduction of this new software tool will have good acceptance 
and increase compliance with recommendations from health professionals. 

Trial registration: Clinical Trials.gov identifier NCT01877018 



Background 

Epidemiology 

In Spain, colorectal cancer (CRC) has the highest incident- 
rate in both sexes [1], with more than 25,000 new cases 
diagnosed annually. Approximately 90% of CRC diag- 
noses occur after the age of 60 and the majority (70%) 
are sporadic cases. The incidence of CRC in Spain has 
increased from 6 cases/ 100,000 inhabitants per year in 
1973 to 30.4 cases/100,000 inhabitants per year in 2008, 
with epidemiological estimates of up to 33,000 cases in 
2012 [1]. It is the second leading cause of cancer death in 
both sexes, after lung cancer in men and breast cancer 
in women. Mortality rates appear to be levelling off in 
recent years, most likely due to the improved diagnosis 
and treatment of this disease [2]. Spain has an average 
ranking in terms of incidence and mortality compared 
with other European countries with 5 -year- survival rates 
standing at 54.7% for colon cancer, and 50.2% for rectal 
cancer [3] and it is estimated that in the next few years, 
one in 20 men and one in 30 women will develop a CRC 
before the age of 75 [4]. 

Current status of CRC screening in Spain 

CRC meets the requirements for the implementation 
of a screening programme [5]: it has a known natural 
history based on precursor lesions (adenomatous polyps), 
represents a public health problem owing to its high inci- 
dence and mortality rate, there are effective tests available 
for the early detection of the illness and its treatment 
in early stages improves its prognosis with tests widely 
accepted by the public. The purpose of screening is to 
reduce disease-specific mortality, with minimal risks of 
over-diagnosis and over-treatment. The cost-effectiveness 
of CRC screening programmes has been amply demon- 
strated, where it is eight times more cost-effective than 
screening for breast cancer in Spain. There is international 
consensus on the interest in screening the average-risk 
population, namely men and women aged 50 and upwards 
[6-9]. The effectiveness of screening using the faecal occult 
blood test (FOBT) has been widely demonstrated in 
randomised clinical trials with a drop in both mortality 
(15% to 33%), and incidence rates (20%) [10,11]. The 
current immunological faecal occult blood test (iFOBT), 
based on the detection of human haemoglobin through 
specific antibodies, have been established as the technique 



of choice in different screening programmes implemented 
in Europe and have replaced conventional methods such 
as the guaiac method, based on pseudoperoxidase activity 
of haemoglobin [12-14]. The Council of the European 
Union recommends the FOBT in men and women aged 
50 to 74, every two years [15]. The Spanish Ministry of 
Health s National Health System Cancer Strategy promoted 
the implementation of screening programmes for men and 
women between 50 and 69 currently covering 14% of the 
target population, with the aim of reaching 50% by 2015 
[16]. These screening programmes implemented in Spain 
follow the criteria of the European Guidelines for quality 
assurance in colorectal cancer screening [17] and are coor- 
dinated through the network of cancer screening, allowing 
common methodological approaches to be followed and 
the availability of compatible information systems to facili- 
tate evaluation and comparison of both the process and 
the results [18]. The participation of the population in 
these programmes represents a quality indicator referred 
to in the European guidelines and is an important pillar 
for ensuring its effectiveness. Experts consider a minimum 
uptake of at least 45% is acceptable, but it is recommended 
to aim for a rate of at least 65%. However, similar to other 
countries, results from existing programmes in Spain show 
that the participation of the population is not reaching the 
recommended objectives, with varying levels of uptake rates 
(17%-42%), with the exception of the Basque Country 
(64.3%) [19-23]. It can be generally said that participation 
has been highest where there is increased primary health 
care involvement. 

Strategies to increase participation: electronic reminders 

Certain randomised clinical trials support the effectiveness 
of different interventions promoted by primary care to 
increase participation in CRC screening, although dem- 
onstrating differences in their impact and depending on 
the economic coverage of the tests, screening basal rates, 
target level and number of interventions [24]. Some of 
these initiatives eat into resources both in terms of 
personnel and time, mal<ing their reproducibility impracti- 
cal in certain primary health offices which are becoming 
increasingly overburdened. Several authors point to new 
technological strategies to improve the coverage and evalu- 
ation of CRC screening [25]. The introduction of specific 
electronic reminders or alerts in electronic medical records 
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(EMR) has proven effective to increase the practice of 
different preventive activities, including cancer prevention, 
with increases of up to 12-14% [26,27]. This increase is 
most noticeable in centres with greater levels of cohesion, 
where they already have a computerised medical record 
system of the population in place. Despite its broad scope 
and low cost, electronic reminders still remain an under- 
utilised tool in the healthcare sector [28]. The introduction 
of reminders aimed at physicians for the promotion of 
CRC screening with the FOBT remains a controversial 
matter in terms of its effectiveness in revised literature 
[29,30]. However, these studies have been carried out in 
countries that offer a context that is different to ours with 
regards to the type of programme (population-based/ 
opportunistic), test economic coverage (public/insured), 
test type (FOBT/colonoscopy) and degree of implementa- 
tion of computerised medical records in health centres, 
to name a few. A study has been carried out on how 
professionals have adhered to executing the electronic 
reminders, identifying ways of making this easier, such 
as limiting the number of reminders, integrating them 
into the medical visit and facilitating follow-up technical 
support. Strategies to address barriers identified such as 
the allocation of responsibility among medical and nursing 
staff, visibility of alerts or the existence of a feedback 
mechanism on its use have also been proposed [31,32]. 

Involvement of primary health care in the CRC screening 
programme in Catalonia 

A population-based programme for the early detection 
of colorectal cancer in Barcelona started in 2009 [33]. 
Patients receive a nominal mail issued centrally from the 
programmes offices, inviting them to participate. The 
quantitative iFOBT screening test is used, which is per- 
formed at home and is distributed at the community 
pharmacy offices attached to the colorectal cancer screen- 
ing programme (CRCSP). Participants registering a negative 
result are invited to participate again in two years. Positive 
cases are referred by telephone to a specific consultation 
for evaluation with a colonoscopy. If the colonoscopy 
comes back normal, the patient is invited to repeat the 
iFOBT in ten years time. In the event of endoscopic 
findings, the patients are referred for follow-up in primary 
care in the case of adenoma, or specific consultations, the 
CRC High Risk Clinic or the CRC unit, depending on the 
pathology found. The primary care health professionals 
are informed of the implementation of the circuit in 
the population they are treating and the importance of 
its promotion, in a specific session provided at each pri- 
mary care centre (PCC). Certain sections of the different 
Primary Care medical scientific societies have expressed 
their disagreement with the current approach to CRC 
screening programmes that do not directly involve the 
primary care provider. 



The magnitude of CRC as a public health problem, the 
less than ideal participation reflected in the different 
programmes that have recently been implemented in 
Spain, international evidence of the benefits that the 
involvement of primary care professionals has for the 
participation in screening programmes and the low 
levels of literature available nationwide, has prompted 
us to perform this study. 

Objectives 

The main objective is to evaluate the effectiveness of an 
electronic alert in patients' EMR to increase their partici- 
pation in a population-based CRC screening programme 
in Barcelona. 
The secondary objectives are: 

1. To discover the reasons for non-participation in a 
population-based CRC screening programme 

2. To find out the opinion of health professionals 
about the electronic alert (Colo-alert) 

3. To find out the opinion of health professionals about 
the population-based CRC screening programme. 

Methods/Design 

Methodology 

The COLO-ALERT study is a randomised clinical trial 
comparing standard clinical practice (control group) in 
relation to the activation of an electronic alert in EMR 
(intervention group) of patients in primary care to pro- 
mote and increase participation in a population-based 
CRCSP. It also comprises a second cross-sectional and 
observational stage. 

Stage 1: COLO-ALERT a randomised clinical trial 

Design: A parallel randomised clinical trial. 

Setting: Eleven PCC, representing nine care teams, in 
urban areas, from the Primary Care Services of Barcelona, 
of the Catalan Health Institute. 

Participants 

People involved to participate in the CRCSP and their 
respective primary care health professionals from the 
centres to which they are assigned. Table 1 shows the 
criteria for CRCSP inclusion and exclusion. 
Inclusion criteria: 

- For patients: 

a) men and women aged between 50 and 69 invited to 

participate in the CRCSP 

b) to be assigned with a primary care physician (PCP) at 

one of the study centres. 

- For health care professionals: physicians or nurses 
working at the study centres. 
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Table 1 Inclusion and exclusion criteria for the 
programme for early detection of colorectal cancer in 
Barcelona 

Programme for early detection of colorectal cancer in Barcelona 

Target population Men and women aged 50-69 included in 
Catalonia's Registro Central de Asegurados 

Exclusion criteria Personal history of colorectal cancer 

Suspicion symptoms of colorectal cancer: blood 
in stools, change in bowel habits for more than 
6 weeks, unexplained weight loss or fatigue or 
persistent abdominal discomfort 

Family history of colorectal cancer: 2 first-degree 
relatives (parents, siblings or children) diagnosed 
with colorectal cancer or one first -degree relative 
diagnosed with colorectal cancer before the age of 60 

Family history of familial adenomatous polyposis and 
other polyposis syndromes, or Lynch syndrome 

History of colorectal disease susceptible to specific 
monitoring (ulcerative colitis, Crohn's disease, 
colorectal adenomas) 

Terminal illness or serious illness or disability that 
would contraindicate further study of colon 

History of total colectomy 

Death 

Colorectal examinations performed in the last 
5 years 

Address error 



data provided by the Primary Care Services Information 
System, and the data provided by the heads of CRCSP, 
creating a unified database for the purpose of Unking 
the information. 

Randomisation: The PCP is the unit of randomisation. 
The allocation of the participating physicians to the con- 
trol or intervention group is carried out, by the statistician 
of the study, through a stratified random sampling by 
centre, allocating 50% of the physicians to the control or 
intervention group, respectively. The nurses are allocated 
to the control or intervention group according to the 
study group of the PCP that they share patients care with. 
Patients are allocated to the control or intervention group 
according of the study group of their PCP (Figure 1). 

Blinding: Given the nature of the intervention, it is not 
possible to carry out blinding of the health professionals 
randomised to the intervention group, neihter of the stat- 
istic responsible for the data analysis. However, given the 
objectivity of the primary outcome, we do not believe 
the result could be influenced by this fact. Patients are 
unaware of study group that they have been assigned to 
and they have no access to the EMR. In addition, the 
CRCSP representative responsible for obtaining the data 
on the primary outcome does not know what study group 
the invited population was allocated to. 



Figure 1 shows the flow chart for the study. 
Recruitment of participants 

Recruitment: Whenever the population centre, is invited 
to participate at first round of CRCSP, from July 2011 to 
May 2012, the heads of coordination and management 
of the programme conduct a training session addressed 
at all staff in the centre about CRC screening and the 
established circuit. The previous minutes of this meeting 
are reserved for the research team for the presentation 
of the study, inviting centres to participate. If a centre 
agrees to participate, all its health professionals and their 
respective patients that may participate in the CRC 
screening programme are included in the study. The 
follow-up period will be one year. 

Collection of data and information sources: The heads 
of CRCSP are asked to provide a list of the personal 
identification code of patients invited to participate in 
the study setting at the beginning of the study. They 
are then encrypted from the Catalan Health Institute s 
Primary Care Services Information System and the physi- 
cians and nurses assigned in the participating centres 
are identified. Randomisation and allocation of the study 
groups is then performed. At the end of the study, CRCSP 
will provide a list with the result of the participation of 
patients. The patient information is obtained based on 
the personal identification code, from the EMR, the 



Interventions and procedures 

Control group: Includes all health professionals randomised 
as a control group and their assigned patients that have 
been invited by the CRCSP They are following the proce- 
dures of the Barcelona CRCSP functional plan [33]. 

Intervention group: Includes all health professionals 
randomised as the intervention group and their assigned 
patients that have been invited by the CRCSP. They are 
following the CRCSP functional plan described above 
along with the activation of an electronic alert linked to 
the subjects' personal identification code. Intervention 
consists of the introduction of an alert in the patients' 
EMR, appearing as a specific icon, in the agenda of 
patients with appointments for that day, identifying 
those subjects who have been invited to participate in 
the CRCSP (Figure 2). It is intended for physicians and 
nurses, to promote CRC screening actively during a 
synchronous medical visit with the patient, by means of 
a structured brief recommendation to this effect. They 
are also invited to complete the data collection sheet 
designed for the study and also entered into the EMR. 
Health professionals from the intervention group receive a 
specific training session during which they are explained 
the features of the electronic alert and how it works. 

The alert is activated once the population belonging to 
the centre joins the screening program. Once completed, 
it is then deactivated, with a maximum period of one 
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Colo-Alert 



ELECTRONIC REMINDER FOR 
f COLORECTAL CANCER SCREENING 



STAGE 1 : Randomised clinical trial 

(effectiveness of Colo-Alert in EMR and population's reasons for non- participation in CRCSP) 



Assessed for eligibility: 

Patients N=57.020 
Professionals N= 280 



Target population: 

Patients N= 46.995 
Professionals N= 280 
(148 PCP, 132)N 

I 

Randomization unit: PCP 



Excluded (N=1 0.025) 
> Patients without PCP 

allocated in the 
N participating center 



CONTROL GROUP 
N 



INTERVENTION GROUP 
N 



Patients = 22.400 
Professionals = 128 (72 PCP, 56 N) 



Patients =24.595 

Professionals = 152 (76 PCP, 76) N 



Development 



Development 



CRCSP development 



CRCSP development and a 
reminder in the EMR 



Intervention : 1 year 
Intention to treat analysis 



BQ 



CL 
C/D 
O 
DC 
O 
CD 

</) ^ 
_ 0) 

<0 < 

l-s 

0) 

(0 o 

s § 

O E 

Q. 
<N .° 
UJ 

O 

2 CO 

o 

Q. 



FQ 



Figure 1 Flow chart of the COLO-ALERT Study. PCP: Primary care physician, N: Nurse, CRCSP: Colorectal cancer screening programme, EMR: 
electronic medical record, BQ: baseline questionnaire, FQ: final questionnaire. 



month to refine it. In any other case, it remains visible 
at each patients visit, until the end of the study (1 year). 

Outcomes 
Primary outcome 

• CRC screening status (provived by CRCSP) 

- Participation: performance of the iFOBT, by 
invitation from CRCSP during the study period 
(1 year). 

- Non-participation: where the iFOBT is not 
performed, by invitation from CRCSP during the 
study period. 

- Exclusion: detection of any exclusion criteria 
through the CRCSP screening process. 



Secondary outcomes 

Patient profiles: Data obtained from the EMR at the be- 
ginning of the study. 

Personal identification code, age, sex, socio-economic 
deprivation index [34], body mass index, smoking (non- 
smoker, smoker, ex-smoker), alcohol consumption (non- 
drinker, low risk, high risk), clinical risk group (1: 
healthy, 2: acute illness, 3: minor chronic illness, 4: 
multiple minor chronic illness, 5: Dominant chronic 
illness; 6: two dominant chronic illnesses 7: three dom- 
inant chronic illnesses; 8: neoplasms; 9: catastrophic 
illness), frequency (number of visits to the PCC during 
the study period). 

Related to the execution of the electronic alert (specific 
data collection sheet in the EMR): 
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Figure 2 Study electronic alert. Specific icon (red dot) in front of tine patient's name on tine list of appointments sclieduled for tine day. 



Revised alert (completion of the study data collection 
sheet included in the patients EMR by the health profes- 
sionals) and date. Includes variables: oral informed consent, 
participation in the screening programme using the iFOBT 
undertaken prior to the physicians medical appointment 
at the PCC, reasons for non-participation, presence of 
exclusion criteria specific to the screening program, inten- 
tion to participate in the program. 

Related to the screening result: Date and result of per- 
formance of iFOBT provided by CRCSP at the end of 
the study. 

Sample size: The assigned population at the study cen- 
tres aged between 50 and 69 is comprised of about 60,000 
inhabitants. An estimated 90% of subjects will be invited 
to participate in the CRCSP. In the event of a low screen- 
ing uptake rate (30%), accepting an alpha risk of 0.05 
and a beta risk less than 0.05 in a bilateral contrast, 
19,181 patients are needed in each group to detect a 
difference of 1.7 percentage points between the control 
group and the intervention group. 



be collected based on two self-administered on-line ques- 
tionnaires. An e-mail will be sent to the professionals 
work e-mail address, facilitated by the administration 
of each centre, with a link to complete the survey and 
personal access codes. A reminder will be sent to the 
professionals who have not completed the form one week 
later. The baseline questionnaire will be sent at the begin- 
ning of the study, collecting data on the profile of the 
professionals. The final questionnaire will be sent at 
the end, in order for the professionals to evaluate the 
CRCSP and the newly-introduced software tool. 

Variables 

Baseline questionnaire 

Age, sex, profession and specialty, year of graduation, aver- 
age work load, PCC, knowledge about colorectal cancer 
screening (questions based on the general recommendations 
of the National Clinical Practice Guideline will be included 
on: epidemiology, risk stratification, effectiveness, testing, 
target population, endoscopic surveillance intervals) [8]. 



Stage 2: cross-sectional COLO-ALERT 

Design: Descriptive cross-sectional study. 

Setting: The PCC included in stage 1. 

Participants: All health professionals (physicians and 
nurses) from a PCC who have given their consent to 
participate. 

Data collection: For the second cross-sectional stage 
of the project, information on health professionals will 



Final questionnaire 

The information will be categorised in nominal or nu- 
meric variables, using a Likert scale, which includes the 
following areas: 

- Official program: Information received, process 
operation, involvement of primary care professional, 
recommendations for improvement (open). 
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- Electronic alert: utility, operation, use, 
recommendations for improvement (open). 

Statistical analysis 

Once the data has been filtered, a standard deviation, 
median and univariate descriptive analysis will be carried 
out for the quantitative variables with normal and me- 
dian distribution and inter- quart ile range for quantitative 
variables with non-normal distribution and frequency 
and percentage for qualitative variables. Analysis will be 
carried out by intention-to-treat (screening), where any 
patients who are lost at the end of the year that the 
intervention takes place due to changes of address, insti- 
tutionalisation, or death will be considered as absent 
from the screening. The same analysis will be later car- 
ried out exclusively on patients who have completed the 
intervention, and the results of these two methods will 
be compared at the end. The bivariate relationship between 
final participation in the CRCSP and each of the variables 
that define the profile of the patients will be evaluated 
using the ^-test to obtain the mean difference in the 
case of a quantitative variable and categorical and with 
the Chi-square test to compare proportions in the case 
of two qualitative variables. The frequency and percentage 
of patients screened per group will be calculated and 
the two proportions compared using the Chi-square 
test (main objective). A multiple logistic regression model 
will be set, where the screening will have been completed 
by the dependent variable and the group and other var- 
iables that define the profile of patients as independent 
variables. This will allow us to discover which patient 
characteristics are associated with participation in the 
screening program. Finally, the evaluation survey variables 
will be described for the professionals using a univariate 
descriptive analysis, as well as a bivariate analysis where 
associations will be evaluated two by two between survey 
variables and the variables that define the profile of the 
professionals (secondary objective). All statistical tests will 
be performed with a bilateral confidence level of 95%. The 
collected data will be analysed with the Stata statistical 
programme version 12.1. 

Ethics and confidentiality 

The researchers undertake to respect the rules of Good 
Clinical Practice and the Guidelines of Good Practice in 
Research of the Primary Care research institute (IDIAP) 
Jordi Gol, the requirements of the Declaration of Helsinki 
and the general ethical clauses, particularly those regard- 
ing the right to privacy, anonymity and confidentiality. 
This project has the approval of the Jordi Gol Primary 
Care Research Institutes Ethics and Clinical Research 
committee (PlO/31). As our objective is to evaluate the 
real impact of intervention in standard clinical practice, 
the health care professional participating in the study will 



be informed personally of their participation in a research 
project that involves the activation of reminder systems to 
promote population screening for colorectal cancer. They 
will then receive detailed information about the study in a 
specific session at their health centre. The acceptance of a 
primary care centre s participation in the study is decided 
on jointly by the team of family medicine and nursing pro- 
fessionals and all of them are included for randomisation. 
We do not request written informed consent from the 
healthcare professional participating in the study nor a 
minimum number of revised alerts, to avoid bias of highly 
motivated professionals and in order to simulate the actual 
conditions of standard clinical practice as much as 
possible. Similar experiences are cited in the reviewed 
literature on the subject [35]. The participating patients 
will be informed verbally about the study and their oral 
consent to participate will be recorded in an electronic 
data collection sheet, which will be entered into their 
medical record. 

Discussion 

Numerous organisational and cognitive factors influencing 
inadequate coverage in the actual practice of mass screen- 
ing for CRC. These factors are derived from both patients 
and healthcare and administration professionals. The low 
participation is partly due to a lack of awareness of both 
the illness itself and the early detection programmes, but 
also to the existence of barriers for the conduct and results 
of the tests. It is essential to inform the population in 
question about the magnitude of CRC, the importance 
of early detection, the benefits and risks of participating 
in this type of programme and the need to coordinate 
and involve the different health professionals and institu- 
tions that participate directly or indirectly in a screening 
program. 

Direct recommendation by the family physician has 
been described as one of the strongest predictors for the 
performance of CRC screening, while the non-involvement 
of this level of care in the recommendations is one of 
the main reasons for it not being carried out [36,37] . Data 
published in our sector show that 89% of subjects would 
accept CRC screening if their primary care physician or 
nurse suggested it; a percentage that is very different from 
the data presented in the current population programmes 
[38]. On the other hand, most of the eligible population 
in countries with a long history of CRC screening have 
shown that they have never received such a recommen- 
dation [39]. The reality of the primary care professionals 
offices with an overload of care, preventive and bureau- 
cratic tasks influence the poor level of recommendation 
for CRC screening in the target population attending the 
clinic for other reasons. 

There are clinical studies in place that support the 
effectiveness of electronic reminders in clinical practice. 
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Nease et al found a significant increase of 9% in terms 
of the performance of FOBT, despite a low rate of revision 
for electronic alerts (30%) [29]. Sequist et al found an 
increase in screening rates in those patients who attended 
the surgery on more than two occasions during the study 
period, although the difference was not significant, in part 
due to very high baseline screening rates already in exist- 
ence and also owing to the fact that the colonoscopy was 
the test of choice of physicians when recommending 
screening, with an uptake rate of only 50% of patients 
[40]. Nease and Sequist evaluate the acceptance and 
integration of reminders into medical practice with a 
good general level of acceptance. However, there are 
certain limitations, such as the moderate suitability of 
alerts activated in patients considered candidates for 
screening, possibly generating a tendency to wilfully over- 
look the reminders, or see them as an interference in the 
course of medical visits owing to care overload. 

The following are worth mentioning as possible limita- 
tions of this study: 

The selection of the CRCSP target population is based 
on data from patients included in Catalonia's Registro 
Central de Asegurados (Registry of Users of the Catalan 
Health-care System). The percentage of patients on this 
register that are assigned to a PCC, and would therefore 
be invited to participate in the programme when it starts 
screening, but in actual practice reside at another address 
or attend another centre, accounts for 19% of the study 
population, much higher than the average of Catalonia, 
which was 8.1% according to 2012 figures. Alerts cannot 
be activated in the medical records of these subjects, as 
they do not have a physician assigned to the centre that 
will be participating in the screening program. This may 
involve a certain level of selection bias, but there is no 
reason to believe that this population attending a differ- 
ent centre to the one they are assigned may have some 
distinguishing feature in relation to the study groups 
and in any case, the control and intervention groups 
are distributed on a random basis. 

While the intervention is directed at the population 
receiving care, this represents the majority of the assigned 
population as the duration of the intervention is one year. 
In 2011, 69% of patients aged between 50 and 69 made at 
least one visit to their centre involved in the study, where 
the overall average in Catalonia stands at 71%. 

Losses during follow-up: changes of address, institutio- 
nalisation or death may occur during the course of the 
study. Any of these scenarios will be considered as the 
screening having not taken place. 

External validity: This involves a study of urban popu- 
lation, but since the use of EMR is used across the board 
in primary care in Catalonia, no differences in the effect- 
iveness of electronic reminders are forecast according to 
the scope of work. 



Contamination between professionals: Since the unit 
of randomisation is the physician, certain contamination 
could occur between centre professionals. In order to 
minimise this, a training session on the computerised 
tool exclusively for professionals in the intervention 
group is provided. The decision to randomise by medical 
professional was made by significant socio-demographic 
differences existing in the reference population of the 
study centres and by the differences in basal participation 
found in other centres already screened in the same field, 
exceeding 10% on occasion. 

The CRC screening programmes in Spain are popula- 
tion-based, providing access to the target population, and 
biennial iFOBT is the test that has been selected, which has 
shown better levels of acceptance and participation among 
the population. On the other hand, health professionals 
from the PCC have a long history in the use of EMR, with 
universal coverage of the population. In light of this, we are 
considering the introduction of a specific reminder in the 
primary care EMR of the target population for an early 
detection programme for CRC. The healthcare professional 
will provide the identification and recommendation dir- 
ectly to the patient when he/she attends his/her health 
professional for any other reason, resulting in increased 
participation, and thus improving its cost-effectiveness 
and quality indicators. 

Abbreviations 

CRC: Colorectal cancer; FOBT: Fecal occult blood test; 
IFOBT: Immur^ochemical fecal occult blood test; EMR: Electronic medical 
records; CRCSP: Colorectal cancer screening programme; PCC: Primary care 
centre; PCP: Primary care physician; IDIAP: Primary care research institute. 

Competing interests 

The authors of this manuscript have no competing interests. 
Authors' contributions 

CGC, PTM contributed to formulating the research question. CGC, PTM, IRE, 
CW, MVE, MTS, LMO, JGC, ABP contributed to the study design. CGC is the 
coordinator of the investigation. CGC, IRE, CW, MVE are responsible for 
conducting de trial. MVE, CW, CGC, MTS, IRE, JGC, ABP elaborated the 
patient data collection sheet and DRR, AFP, RLG managed its introduction 
and surveillance in the EMR. MVE, CW, CGC, MTS, IRE, JGC, ABP also 
elaborated the two questionnaires addressed to health care professionals 
and AFP performed the on-line version of both. CGC, IRE conducted the 
training session on the intervention's development. LMB contributed to the 
design, activation and refinement of the alert introduced in the EMR. CHR is 
responsible for the data collection and management of the screening programme 
databases. LMO supervised the methodology of the protocol of investigation and 
will be responsible for the treatment of the data and statistical analysis. All authors 
contributed to and approved the final manuscript. 

Authors' information 

CGC, IRE, MVE, CW are family physicians from the Catalan Health Institute 
and belong to the emerging group of clinical research in Cancer from the 
Jordi Gol Primary Care Research Institute (IDIAP). PTM is the coordinator and 
LMO is the statistician from the research support unit of the primary care 
research institute for the northern metropolitan area of the Catalan Health 
Institute. MTS specialises in digestion and is director of internal medicine 
department at the Espiritu Santo Hospital. ABP is a specialist physician in 
preventive medicine and public health, with a doctorate in public health, 
and belongs to the research network of health services in chronic diseases 
(REDISSEC) and to the Hospital del Mar research institute (IMIM). CHR is the 



Guiriguet-Capdevila et at. BMC Cancer 2014, 14:232 
http://www.bionnedcentral.conn/1471-2407/14/232 



Page 9 of 10 



colorectal cancer screening programme data manager. ABP and CHR work in 
the epidemiology and evaluation service of the Hospital del Mar. JGC is a 
specialist physician in preventive medicine and public health, working in the 
department of preventive medicine and epidemiology at the Hospital Clinic 
of Barcelona. ABP, CHR and JGC belong to the colorectal screening 
programme research group (PROCOLON). RLG is a family physician at the 
Catalan Health Institute and leader in his field from the EMR software 
program. DRR works in the department of methodology, quality and 
evaluation for the northern metropolitan area of the Catalan Health Institute. 
AFP is a computer programmer for the northern metropolitan area of the 
Catalan Health Institute. LMB is a specialist in public health and is part of the 
Catalan Health Institute's Primary Care Services Information System. 

Acknowledgments 

This research was supported by a PI 10/01 994 government grant from the 
Instituto de Salud Carlos III from the Spanish Ministry of Health and Social Policy. 
CGC has received a grant from the Jordi Gol primary care research Institute for 
completion of the Ph.D. through this project. We wish to acknowledge the 
collaboration of all members of the executive committee from the Programme 
for Early Detection of Colorectal Cancer in Barcelona in the design and 
implementation of the study; the Catalan Health Institute's Primary Care Services 
Information System for their participation in the creation and management of 
alerts in EMR; Albert Brau, M^ Isabel Espuha, Alex Montoliu and Maximo Pindado 
for managing the creation of data collection sheet into the EMR software 
programme. Finally, we wish to thank Xavier Gonzalez and Yolanda Toledo for 
making the logistics available for the development of the field work. 

Author details 

Primary Healthcare Centre Santa Rosa, Catalan Health Institute, Carrer El 
Cano s/n, 08921 Santa Coloma de Gramenet, Spain. ^Primary Healthcare 
Research Support Unit Metropolitana Nord, Institut Universitari d'Investigacio 
en Atencio Primaria (IDIAP) Jordi Gol, Carrer Major 49-53, 08921 Santa 
Coloma de Gramenet, Spain. ^Primary Healthcare Centre Sanllehy, Catalan 
Health Institute, Av Mare de Deu de Montserrat 16-18, 08024 Barcelona, 
Spain. "^Primary Healthcare Centre Riu Nord-Riu Sud, Catalan Health Institute, 
Carrer Major 49-53, 08921 Santa Coloma de Gramenet, Spain. ^Department of 
Internal Medicine, Fundacio Hospital de I'Esperit Sant, Avinguda Mossen 
Pons i Rabada s/n, 08923 Sta Coloma de Gramenet, Barcelona, Spain. 
^Department of Preventive Medicine and Epidemiology, Hospital Clinic, 
Carrer del Rossello 138, 08036 Barcelona, Spain. ^Department of 
Epidemiology and Evaluation, Hospital del Mar, Passeig Maritim, 25-29, 08003 
Barcelona, Spain. ^Direccio d'Organitzacio i Sistemes, Gerencia Territorial 
Metropolitana Nord, Catalan Health Institute, Ctra.de Canyet s/n, 08916 
Badalona, Spain. ^Metodology, Quality and Care Evaluation, Metropolitana 
Nord Primary Care Service, Catalan Health Institute, Badalona, Spain. 
^°Primary Care Services Information System, Catalan Health Institute, 
Avinguda Gran Via de les Corts Catalanes 587, 08007 Barcelona, Spain. 
"Colorectal Screening Programme Research Group (PROCOLON), Barcelona, 
Spain. ^^Health Services and Chronic Diseases Research Network (REDISSEC), 
Barcelona, Spain. ^^Hospital del Mar Medical Research Institute (IMIM), 
Barcelona, Spain. ^"^Grupo emergente de investigacion en cancer 
(CANCER-AP), IDIAP JordiGol, Catalan Health Institute, Barcelona, Spain. 

Received: 19 Decennber 2013 Accepted: 25 March 2014 
Published: 31 March 2014 

References 

1. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM: GLOBOCAN 
2008 v2.0, Cancer Incidence and Mortality Worldwide. lARC Cancer Base 
No. 10 [Internet]. Lyon, France: International Agency for Research on Cancer; 
2010. Available from: [http://globocan.iarc.fr], accessed on 1 1/05/2013]. 

2. Ribes J, Navarro M, Cleries R, Esteban L, Pareja L, Binefa G, Peris M, 
Fernandez E, Borras JM: Colorectal cancer mortality in Spain: trends and 
projections for 1985-2019. Eur J Gastroenterol Hepatol 2009, 21:92-100. 

3. Chirlaque MD, Salmeron D, Ardanaz E, Galceran J, Martinez R, Marcos- 
Gragera R, Sanchez MJ, Mateos A, Torrella A, Capocaccia R, Navarro C: 
Cancer survival in Spain: estimate for nine major cancers. /Inn Onco/ 
2010, 21(Suppl 3):iii21-iii29. doi: 10.1093/annonc/mdq082. 

4. Morillas JD, Castells A, Oriol I, Pastor A, Perez-Segura P, Echevarria JM, Caballero 
B, Gonzalez-Navarro A, Bandres F, Brullet E, Iniesta A, Carballo F, Bouzas R, Ariza 
A, Ibisate A, Garcia-Alfonso P, Escudero B, Camacho S, Fernandez-Marcos A, 



Gonzalez T, Quintero E, Lanas A, Marzo M, Mascort J, Andreu M, Cerezo L, 
Vazquez-Sequeiros E, Borras JM, Salas D, Ascunce N, etal: Alianza para la 
prevencion del cancer de colon en Espana: un compromiso civico con la 
sociedad. Gastroenterol Hepatol 201 2, 35(3):1 09-1 28. 

5. Wilson JMG, Junger G: Principles and Practice of Screening for Disease. 
Geneve: World Health Organization; 1968. 

6. Pignone M, Saha S, Hoerger T, Mandelblatt J: Cost-efectiveness analyses of 
colorectal cancer screening: a systematic review for the US Preventive 
Task Force. Ann Intern Med 2002, 137:96-104. 

7. Boyle P, Autier P, Bartelink H, Baselga J, Boffetta P, Burn J, Bums HJ, 
Christensen L, Denis L, Dicato M, Diehl V, Doll R, Franceschi S, Gillis CR, Gray 
N, Griciute L, Hackshaw A, Kasler M, Kogevinas M, Kvinnsland S, La Vecchia 
C, Levi F, McVie JG, Maisonneuve P, Martin-Moreno JM, Bishop JN, Oleari F, 
Perrin P, Quinn M, Richards M, et al: European code against cancer and 
scientific justification: third version {2003). Ann Oncol 2003, 14:973-1005. 

8. Castells A, Marzo-Castillejo M, Mascort JJ, Amador FJ, Andreu M, Bellas B, 
Ferrandez A, Ferrandiz J, Giraldez M, Gonzalo V, Jover R, Quintero E, 
Alonso-Coello P, Bonfill X, Lanas A, Pihol V, Pique J: Prevencion del cancer 
colorrectal. Guia de practica cimica. Actualizacion 2009. Gastroenterol 
Hepatol 2009, 32(10):717. el-e58. 

9. Marzo-Castillejo M, Bellas-Beceiro B, Vela-Vallespin C, Nuin-Villanueva M, 
Bartolome-Moreno C, Vilarrubi-Estrella M y Melus-Palazon E: Grupo de 
Expertos de Cancer del PAPPS Recomendaciones de prevencion del 
cancer. Aten Primaria 2012, 44(Supl l):23-35. 

10. Hewitson P, Glasziou P, Watson E, Towler B, Irwing L: Cochrane systematic 
review of colorectal cancer screening using the fecal occult blood test 
(hemoccult): an update. Ann J Gastroenterol 2008, 103(6):1 541 -1549. 

11. Mandel JS, Church TR, Bond JH, Ederer F, Geisser MS, Mongin SJ, Snover DC, 
Schuman LM: The effect of fecal occult-blood screening on the incidence 
of colorectal cancer. N Engl J Med 2000, 343:1603-1607. 

1 2. Grau J, Serradesanferm A, Polbach S, Garcia-Basteiro A, Trilla A, Castells A: 
Programas de cribado del cancer colorrectal en la poblacion de riesgo medio 
en la Union Europea y Espana. Gastroenterol Hepatol 2010, 33(2):1 11-118. 

13. Van Rossum LG, van Rijn AF, Laheij RJ, van Oijen MG, Fockens P, van Krieken 
HH, Verbeek AL, Jansen JB, Dekker E: Random comparison of guaiac and 
immunochemical fecal occult blood tests for colorectal cancer in a 
screening population. Gastroenterology 2008, 135(l):82-90. doi: 10.1053/j. 
gastro.2008.03.040. Epub 2008 Mar 25. 

14. Hernandez V, Cubiella J, Gonzalez-Mao C, Rodriguez B, Cid L, Castro I, 
De-Castro L, Vega P, Hermo JA, Macenlle R, Martinez A, Martinez-Ares D, 
Estevez Boullosa P, Iglesias F, Cid E, Vidal C, Rivera C, Vazquez M, Hijona E, 
Herreros M, Bujanda L: Fecal immunochemical test accuracy for colorectal 
cancer and significant neoplasia detection in average-risk population. 
Gastroenterology 20]2, 142:S768. 

15. Council of the European Union: Council recommendation of 2 December 
2003 on cancer screening. Off J Eur Union 2003, 878:34-38. 

16. Estrategia en cancer del Sistema Nacional de Salud. Sanidad 2010. 
[Monografia en internet] Ministerio de Sanidad y Politica Social. Disponible 
en: [http://www.msssi.gob.es/organizacion/sns/planCalidadSNS/pdf/ 
ActualizacionEstrategiaCancer.pdfl 

17. Segnan N, Patrick J, von Karsa L: European Guidelines for Quality Assurance in 
Colorectal Cancer Screening and Diagnosis. 1st edition. Luxembourg: Office 
for Official Publications of the European Communities; 2010. 

18. Red de programas espanoles de cribado de cancer. [http://www. 
cribadocancer.es/index.php/situacion-de-los-programas-de-cribado-de- 
cancer-colorrectal-en-espana-ano-2012] 

1 9. Peris M, Espinas JA, Munoz L, Navarro M, Binefa G, Borras JM: Catalan 
Colorectal Cancer Screening Pilot Programme Group: Lessons learnt from a 
population-based pilot programme for colorectal cancer screening in 
Catalonia (Spain). J Med Screen 2007, 1 4:81 -86. 

20. Malaga A, Salas D, Sala T Ponce M, Goicoechea M, Andres M, Llorens C, 
Gonzalez I, Grupo Cribado de Cancer Colorrectal de la Comunidad 
Valenciana: Programa de Cribado de Cancer Colorrectal de la 
Comunidad Valenciana. Resultado de la Primera ronda. Rev Esp 
Salud Publica 2010, 84:731-743. 

21 . Perez-Riquelme F, Navarro-Sanchez C, Chirlaque-Lopez MD, Morales-Cuenca G, 
Lozano-Teruel MG, Parra-Pallares MD, Aguinaga-Ontoso E, Perez-Guillermo M, 
Parlorio de Andres E, De las Heras M, Navarrete Montoya A: Informe sobre la 
prevencion del cancer de colon y recto en la Region de Murcia. Murcia 23 
de mayo de 2004. In La prevencion del cancer de colon y recto en la Region de 
Murcia. Edited by Perez-Riquelme F, Cruzado-Quevedo J, Gutierrez-Garcia JJ. 



Guiriguet-Capdevila et al. BMC Cancer 2014, 14:232 Page 10 of 10 

http://www.bionnedcentral.conn/1471-2407/14/232 



Murcia: Consejena de Sanidad de la Region de Murcia; 2008. Serie Informes 
No: 50 p. 

22. Portillo I, Idigoras I, Ojembarrena E, Arana-Arri E, Zubero MB, Pijoan Jl, Lopez 
A, Marques ML: Principales resultados del programa de cribado de cancer 
colorrectal en el Pais Vasco. Gac Sanit 2013, 27(4):358-361. 

23. Brugos-Llamazares V, Gonzalez De Aledo Linos A, Vada-Sanchez J y 
Teran-Lantaron A: Resultados del programa de deteccion precoz de 
cancer colorrectal en Cantabria durante el periodo noviembre 2008 a 
marzo de 2010. Rev Esp Salud Publico 2010, 84:757-770. 

24. Rawl SM, Menon U, Burness A, Breslau ES: Interventions to promote colorectal 
cancer screening: an integrative review. Nurs Outlook 2012, 60(4):172-181. e13. 

25. Klabunde CN, Lanier D, Breslau ES, Zapka JG, Fletcher RH, Ransohoff DF, Winawer 
SJ: Improving colorectal cancer screening in primary care practice: innovative 
strategies and future directions. J Gen Intern Med 2007, 22:1 195-1205. 

26. Balas EA, Weingarten S, Garb CT, Blumenthal D, Boren SA, Brown GD: 
Improving preventive care by prompting physicians. Arch Intern Med 
2000, 160(3):301-308. 

27. Dexheimer JW, Talbot TR, Sanders DL, Rosenbloom ST, Aronsky D: Prompting 
clinicians about preventive care measures: a systematic review of 
randomized controlled trials. J /\m Med Infornn Assoc 2008, 15(3):31 1-320. 

28. Pignone M, Lewis C: Using quality improvement techniques to increase 
colon cancer screening. Am J Med 2009, 1 22:41 9-420. 

29. Nease DE Jr, Puffin MT 4th, Klinkman MS, Jimbo M, Braun TM, Underwood JM: 
Impact of a generalizable reminder system on colorectal cancer screening 
in diverse primary care practices: a report from the prompting and 
reminding at encounters for prevention project. Med Care 2008, 

46(9 SuppI 1):S68-S73. 

30. Siddiqui MR, Sajid MS, Khatri K, Kanri B, Cheek E, Baig MK: The role of 
physician reminders in faecal occult blood testing for colorectal cancer 
screening. Eur J Gen Pract 201 1, 17:221-228. 

31. Saleem JJ, Patterson ES, Militello L, Render ML, Orshansky G, Asch SM: 
Exploring barriers and facilitators to the use of computerized clinical 
reminders. J Am Med Inform Assoc 2005, 12(4):438-447. 

32. Saleem JJ, Haggstrom DA, Militello LG, Flanagan M, Kiess CL, Arbuckle N, 
Doebbeling BN: Redesign of a computerized clinical reminder for colo- 
rectal cancer screening: a human-computer interaction evaluation. BMC 
Med Inform Decis Ma^ 201 1 , 1 1 :74. 

33. Programa de deteccion precoz de cancer de colon y recto Barcelona 
Esquerra y Litoral Mar. Pla Funcional. Hospital Clinic, Pare de Salut Mar i 
CoMegi de Farmaceutics de Barcelona. ISBN: 978-84-8473-870-1. Barcelona, 
2010. Disponible en: [http://www.prevenciocolonbcn.org/professionals/] 

34. Dominguez-Berjon F, Borrell C, Cano-Serral G, Esnaola S, Nolasco A, Pasarin Ml, 
Ramis R, Saurina C, Escolar-Pujolar A: Construccion de un indice de privacion 
a partir de datos censales (proyecto MEDEA). Gac Sanit 2008, 22(3):1 79-187. 

35. Seres KA, Kirkpatrick AC, Tierney WM: The utility of an evidence-based lecture 
and clinical prompt as methods to improve quality of care in colorectal 
cancer screening. Am J Gastroenterol 2009, 1 04(2):420-425. 

36. Cardarelli R, Thomas JE: Having a personal health care provider and 
receipt of colorectal cancer testing. Ann Fam Med 2009, 7(1):5-10. 

37. Klabunde CN, Meissner HI, Wooten KG, Breen N, Singleton JA: Comparing 
colorectal cancer screening and immunization status in older Americans. 
Am} Prey Med 2007, 33(1 ):1 -8. 

38. Ramos M, Llagostera M, Esteva M, Cabeza E, Cantero X, Segarra M, 
Martin-Rabadan M, Artigues G, Torrent M, Taltavull JM, Vanrell JM, Marzo M, 
Llobera J: Knowledge and attitudes of primary healthcare patients regarding 
population-based screening for colorectal cancer. BMC Cancer 201 1, 1 1 (1):408. 

39. McGregor E, Hilsden RJ, Li FX: Low uptake of colorectal cancer screening 
3 years after release of National Recommendations for Screening. 

Am J Gastroenterol 2007, 102:1727-1735. 

40. Sequist TD, Zaslavsky AM, Marshall R, Fletcher RH, Ayanian JZ: Patient and 
physician reminders to promote colorectal cancer screening: a 
randomized controlled trial. Arch Intern Med 2009, 169(4):364-371. 



doi:1 0.1 186/1471-2407-14-232 

Cite this article as: Guiriguet-Capdevila et al.: Can an alert in primary 
care electronic medical records increase participation in a 
population-based screening programme for colorectal cancer? 
COLO-ALERT, a randomised clinical trial. BMC Cancer 20} A 14:232. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



